The major intracellular alkaline deoxyribonuclease activities expressed in wild-type and Rec-like mutants of Neurospora crassa.
Over 95% of the deoxyribonuclease (DNase) activity of log-phase mycelia of Neurospora crassa is expressed as single-strand (ss) specific endonucleolytic activity. This activity is associated with three nucleases (D1, D2, and D3) which after partial purification from extracts, express activity with double-strand (ds) DNA as well. All three enzymes also degrade RNA at approximately the same rates that they degrade ss-DNA. D3 has been identified as endoexonuclease, an enzyme previously shown to have endonuclease activity with ss-DNA and RNA and exonuclease activity with ds-DNA, both of which are inhibited by ATP. D3 is inhibited by ATP, is relatively resistant to p-hydroxymercuribenzoate (PHMB), and sediments with an apparent molecular weight of 75 000. D2 has the properties of the previously described mitochondrial nuclease. It is a relatively unstable Mg2+-dependent endonuclease with no appreciable strand specificity for DNA. In addition, it is not inhibited by ATP and is strongly inhibited by PHMB and by the ethylenediamine tetraacetic acid (EDTA). It also sediments with an apparent molecular weight of 75,000. The properties of D1 are quite variable from one preparation to another. Freshly isolated D1 sediments with an apparent molecular weight of 180 000. It often shows some inhibition by ATP, but is relatively resistant to both PHMB and EDTA. However, on 'ageing,' the properties of D1 gradually convert to those of D2 with concomitant decrease in molecular weight, loss of inhibition by ATP, and increase in sensitivities to PHMB and EDTA. The results indicate that D1 is very likely a second form of the mitochondrial enzyme. Evidence was obtained for the presence of protein inhibitor(s) in crude extracts which may account for the masking of the ds-DNase activities of these enzymes in extracts. Two Rec-like mutants of Neurospora (uvs-3, and nuh-4) are deficient mainly inexpressed levels of D3, the endo-exonuclease. However, the levels of inactive endo-exonuclease precursor in these two mutants are higher than in the wild type. There may, therefore, be some defect in the conversion of precursor to active enzyme in these two mutants. Another mutant, which is not sensitive to mutagens relative to the wild (nuh-3), has depressed levels of both endo-exonuclease and the mitochondrial enzyme. Nuh-3 has some defect in the conversion of D1 to D2. Proteinases probably play some role in vivo in these enzyme conversions.